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(54) Scheduling packet transmission in a mobile telecommunication system 



(57) A method and an apparatus for reporting a buff- 
er status of a buffer storing packet data to be transmitted 
by a user equipment for a scheduling assignment of an 
uplink packet data service in a mobile communication 
system supporting the uplink packet data service are 
disclosed. A user equipment stores packet data having 
a priority corresponding to a plurality of priority queues 
having inherent priorities and relating to at least one 
service, and transmits buffer status information contain- 
ing queue identifiers of the priority queues and buffer 
payload information representing an amount of the 
packet data stored in the priority queues. Herein, the us- 
er equipment inserts the buffer status information into a 
header part of a protocol data unit for the uplink packet 
data service, inserts the packet data into a payload part 
of the protocol data unit, and then transmits the protocol 
data unit. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 5 

[0001] The present invention relates to a mobile tele- 
communication system, and more particularly to a meth- 
od and an apparatus for efficiently transceiving sched- 
uling assignment information for transmitting packet da- 10 
ta through an uplink (UL). 

2. Description of the Related Art 

[0002] An asynchronous Wideband Code Division 15 
Multiple Access (hereinafter, referred to as a WCDMA) 
communication system employs an Enhanced Uplink 
Dedicated Channel (hereinafter, referred to as an EUD- 
CH or E-DCH) in order to support a high speed packet 
data service through an uplink. The EUDCH is a channel 20 
proposed to improve the performance of a packet trans- 
mission in an uplink communication in an asynchronous 
code division multiple access communication system. 
The EUDCH-related technology includes new technol- 
ogies for a more reduced Transmission Time Interval 25 
(TTI) together with the Adaptive Modulation and Coding 
(AMC) method and the Hybrid Automatic Retransmis- 
sion Request (HARQ) method already used in a High 
Speed Downlink packet access (HSDPA). Further, a 
Node B control scheduling of an uplink channel is used. 30 
The Node B control scheduling for the uplink is very dif- 
ferent from a scheduling for a downlink. 
[0003] Since uplink signals transmitted from a plural- 
ity of user equipments (hereinafter, referred to as UEs) 
do not maintain orthogonality between the uplink sig- 35 
nals, the uplink signals function as interference signals 
between themselves. Therefore, as the number of up- 
link signals received in the Node B increase, the number 
of interference signals for uplink signals transmitted 
from a specific UE also increases. Accordingly, as the 40 
number of the interference signals with respect to the 
uplink signals transmitted from the specific UE increas- 
es, the reception performance of the Node B is reduced. 
In order to overcome such a problem, uplink transmis- 
sion power may be increased. However, an uplink signal 45 
having increased transmission power also functions as 
an interference signal with respect to another signal. Ac- 
cordingly, the Node B limits the number of a receivable 
uplink signals while ensuring its own reception perform- 
ance. Equation (1 ) represents the number of the receiv- so 
able uplink signal while the reception performance of the 
Node B is ensured. 

ROT= (1) 55 

N o 

[0004] In Equation (1), l 0 represents an entire recep- 
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tion wideband power spectral density of the Node B and 
N 0 represents a thermal noise power spectral density of 
the Node B. Accordingly, the ROT is a radio resource 
capable of being assigned by the Node B for the EUDCH 
packet data service in an uplink. 
[0005] FIGs. 1 A and 1 B show variations of an uplink 
radio resource assigned by a Node B. As shown in FIGs. 
1A and 1B, the uplink radio resource assigned by the 
Node B is obtained by the sum of inter-cell interference 
(hereinafter, referred to as an ICI), voice traffic, and 
EUDCH packet traffic. 

[0006] FIG. 1 A shows variation of the total ROT when 
Node B scheduling is not used. Since scheduling is not 
performed for the EUDCH packet traffic, the total ROT 
grows larger than a target ROT when a plurality of UEs 
transmit the packet data at a high data rate at the same 
time. Herein, the reception performance of the uplink 
signal is reduced. 

[0007] FIG. 1B shows variation of the total ROT when 
Node B scheduling is used, thereby preventing the mul- 
tiple U Es from transmitting the packet data at a high data 
rate at the same time. That is, the Node B scheduling 
enables a high data rate to be permitted to a specific UE 
and a low data rate to be permitted to other UEs, thereby 
preventing the total ROT from exceeding the target 
ROT. Accordingly, Node B scheduling can always main- 
tain constant reception performance. 
[0008] The Node B notifies each UE of information re- 
garding whether or not EUDCH data can be transmitted 
by means of a request data rate of UEs using the EUD- 
CH or channel status information representing transmis- 
sion quality of an uplink. Also, the Node B adjusts the 
EUDCH data rate. Further, in order to improve the per- 
formance of a mobile communication system, the Node 
B scheduling assigns the data rate to the UEs so that 
the total ROT of the Node B does not exceed the target 
ROT. For example, the Node B may assign a low data 
rate to a UE in a position remote from the Node B and 
a high data rate to a UE in a position near to the Node B. 
[0009] FIG. 2 is a view illustrating a basic concept re- 
garding circumstances in which a Node B scheduling is 
used in an EUDCH. In FIG. 2, Node B 200 supports the 
EUDCH and reference numerals 21 0, 212, 214, and 216 
represent UEs transmitting the EUDCH. When a data 
rate of a certain UE increases, reception power received 
in the Node B 200 from the UE increases. Accordingly, 
a ROT of the UE occupies a large portion of the total 
ROT. In contrast, when a data rate of another UE is re- 
duced, reception power received in the Node B 200 from 
another UE is reduced. Accordingly, a ROT of another 
UE occupies a small portion of the total ROT. The Node 
B 200 performs the Node B scheduling for the EUDCH 
packet data in consideration of the relation between the 
data rates and a radio resource requested by the UEs 
210, 212, 214, and 216. 

[0010] In FIG. 2, the UEs 210, 212, 214, and 216 
transmit the packet data with different uplink transmis- 
sion powers from each other according to the distance 
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between the Node B 200 and the UEs 210, 212, 214, 
and 216. UE 210, in the furthest position from the Node 
B 200, transmits the packet data with the highest trans- 
mission power 220 of an uplink channel. In contrast, UE 
214, in the nearest position to the Node B 200, transmits 5 
the packet data with the lowest transmission power 224 
of an uplink channel. In order to improve the perform- 
ance of a mobile communication system while maintain- 
ing the total ROT and reducing an ICI for another cell, 
the Node B performs scheduling so that the transmis- 
sion power intensity of the uplink channel is inversely 
proportional to the data rate, thereby assigning a rela- 
tively lower data rate to the UE 210 having the highest 
transmission power of an uplink channel and a relatively 
higher data rate to the UE 214 having the lowest trans- 
mission power of an uplink channel. 
[0011] FIG 3 is a flow diagram illustrating a basic 
transmission/reception procedure between a UE 302 
transmitting an EUDCH and a Node B 301 including the 
UE 302. 

[0012] In step 303, a setup of an EUDCH is accom- 
plished between the Node B 301 and the UE 302. The 
setup step includes a transmission step of messages 
through a dedicated transport channel. When the EUD- 
CH setup is accomplished, the UE 302 informs the Node 
B 301 of scheduling information at step 304. The sched- 
uling information may include UE transmission power 
information enabling uplink channel information to be 
understood, extra information of transmission powerca- 
pable of being transmitted by a UE, and the amount of 
data stored in a buffer of a UE that must be transmitted. 
[0013] In step 311, the Node B 301 monitors the 
scheduling information of the UE 302 and schedules the 
UE 302. When the Node B 301 determines to permit an 
uplink data transmission to the UE 302 in step 311, the 
Node B 301 transmits scheduling assignment informa- 
tion containing an assigned data rate and a transmission 
timing to the UE 302 in step 305. In step 312, the UE 
302 determines a Transport Format (TF) such as a data 
rate for a EUDCH transmission based on the scheduling 
assignment information and chooses a Transport For- 
mat Resource Indicator (TFRI) indicating the TF. In step 
307, the UE 302 transmits EUDCH data by means of 
the TFRI. Further, the TFRI, which is related information 
representing the TF of the EUDCH data, is transmitted 
to the Node B 301 in step 306 together with the EUDCH 
data. In step 313, the Node B 301 determines whether 
or not an error exists in the TFRI and the EUDCH data. 
As a result of the determination, when the error exists 
in at least one of the TFRI and the EUDCH data, the 
Node B 301 transmits an NACK to the UE 302 through 
an ACK/NACK channel, in step 308. In contrast, when 
any error does not exist in the TFRI and the EUDCH 
data, the Node B 301 transmits an ACK to the UE 302 
through an ACK/NACK channel, in step 308. 
[0014] The Node B 301 decides a data rate to be as- 
signed to a UE on the basis of the scheduling informa- 
tion. Herein, the Node B 301 assigns a proper data rate 



and transmission timing to multiple UEs using an EUD- 
CH. Further, in the scheduling, the Node B 301 assigns 
a resource to each UE in order to prevent a ROT value 
of an uplink from exceeding a target ROT value. Herein, 
the Node B 301 assigns many resources to a UE having 
a good channel condition in order to improve the entire 
performance of a system. 

[0015] FIG. 4 is a view showing the types of data 
transmitted from a UE to a Node B for an uplink packet 
data service. 

[0016] As shown in FIG. 4, a UE 400 can transmit 
voice and image traffic, packet data, data regarding a 
game, etc., to a Node B 402 through an EUDCH. The 
data transmitted from the UE as described above re- 
quires different quality of service (QoS) according to the 
types of the data. Accordingly, it is necessary to provide 
a method by which the Node B 402 performs a sched- 
uling and assigns a radio resource according to quality 
of service required by data to be transmitted from a UE. 

SUMMARY OF THE INVENTION 

[0017] Accordingly, the present invention has been 
made to solve the above-mentioned problems occurring 
in the prior art, and it is an object of the present invention 
is to provide a method and an apparatus for assigning 
a radio resource according to quality of service required 
by data to be transmitted. 

[0018] It is another object of the present invention is 
to provide a method and an apparatus for assigning 
many radio resources with respect to data requesting 
high quality of service and a few radio resources with 
respect to data requesting low quality of service. 
[0019] It is further object of the present invention is to 
provide a method and an apparatus for efficiently using 
a radio resource of a mobile communication system by 
assigning radio resources different from each other ac- 
cording to quality of service. 

[0020] In order to accomplish the aforementioned ob- 
jects, according to one aspect of the present invention, 
there is provided a method for reporting status of a buffer 
storing packet data to be transmitted by a user equip- 
ment for a scheduling assignment of an uplink packet 
data service in a mobile communication system support- 
ing the uplink packet data service, the method including 
storing packet data having a priority corresponding to a 
plurality of priority queues having inherent priorities and 
relating to at least one service; and transmitting buffer 
status information containing queue identifiers of the pri- 
ority queues and buffer payload information represent- 
ing an amount of the packet data stored in the priority 
queues. 

[0021] In order to accomplish the aforementioned ob- 
jects, according to another aspect of the present inven- 
tion, there is provided a method which enables a user 
equipment to report scheduling information for a sched- 
uling assignment of an uplink packet data service in a 
mobile communication system supporting the uplink 
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packet data service, the method including generating a 
protocol data unit including a header part and a payload 
part for the uplink packet data service; and inserting the 
scheduling information into the header part, inserting 
packet data for the uplink packet data service into the 5 
payload part, and transmitting the protocol data unit. 
[0022] In order to accomplish the aforementioned ob- 
jects, according to a further aspect of the present inven- 
tion, there is provided an apparatus for reporting status 
of a buffer storing packet data to be transmitted by a 10 
user equipmentfora scheduling assignment of an uplink 
packet data service in a mobile communication system 
supporting the uplink packet data service, the apparatus 
including a plurality of priority queues having same pri- 
orities, for storing packet data relating to at least one 15 
service; a scheduling controller for generating buffer 
status information containing queue identifiers of the pri- 
ority queues and buffer payload information represent- 
ing an amount of the packet data stored in the priority 
queues; and a transmission unitfortransmitting the buff- 20 
er status information. 

[0023] In order to accomplish the aforementioned ob- 
jects, according to still another aspect of the present in- 
vention, there is provided an apparatus which enables 
a user equipment to report scheduling information for a 25 
scheduling assignment of an uplink packet data service 
in a mobile communication system supporting the uplink 
packet data service, the apparatus including a plurality 
of priority queues having same priorities, for storing 
packet data relating to at least one service; and a pro- 30 
tocol data unit generator for generating a protocol data 
unit containing a header part and a payload part for the 
uplink packet data service, receiving packet data out- 
putted from the priority queues, inserting the scheduling 
information into the header part, inserting packet data 35 
into the payload part, and transmitting the protocol data 
unit. 

[0024] In order to accomplish the aforementioned ob- 
jects, according to yet a further aspect of the present, 
there is provided a Node B for scheduling an uplink 40 
packet data service from a user equipment in a mobile 
communication system, the Node B including a recep- 
tion unit for a protocol data unit containing a header part 
and a payload part for the uplink packet data service; a 
header detection unit for detecting scheduling informa- 45 
tion for the uplink packet data service from the header 
part of the protocol data unit and detecting packet data 
from the payload part of the protocol data unit; a sched- 
uler for generating scheduling assignment information 
for the uplink packet data service according to the so 
scheduling information; and a transmission unit for 
transmitting the scheduling assignment information to 
the user equipment. 

BRIEF DESCRIPTION OF THE DRAWINGS 55 

[0025] The above and other objects, features and ad- 
vantages of the present invention will be more apparent 



from the following detailed description taken in conjunc- 
tion with the accompanying drawings, in which: 

FIG. 1A is a view showing variations of an uplink 
radio resource of a Node B when a Node B control 
scheduling is not used; 

FIG. 1B is a view showing variations of an uplink 
radio resource of a Node B when a Node B control 
scheduling is used; 

FIG. 2 is a view illustrating a UE and a Node B per- 
forming uplink packet transmission; 
FIG. 3 is a view showing information exchanged be- 
tween a UE and a Node B in order to perform uplink 
packet transmission; 

FIG. 4 is a view showing the types of data transmit- 
ted from a UE to a Node B for an uplink packet data 
service; 

FIG. 5 is a view showing a structure of a logical layer 
of a UE according to a preferred embodiment of the 
present invention; 

FIG 6 is a view illustrating transmission/reception of 
scheduling assignment information between a UE 
and a Node B according to one embodiment of the 
present invention; 

FIG. 7 is a view illustrating transmission/reception 
of scheduling assignment information between a 
UE and a Node B according to another embodiment 
of the present invention; 

FIG 8 is a view showing a structure of a logical layer 
of a UE according to a preferred embodiment of the 
present invention; 

FIG. 9 is a flowchart illustrating an operation per- 
formed in a structure of a logical layer of a UE ac- 
cording to a preferred embodiment of the present 
invention; 

FIG 10 is a view illustrating an operation by which 
buffer status information is transmitted from a logi- 
cal layer of a UE to a logical layer of a Node B ac- 
cording to a preferred embodiment of the present 
invention; 

FIG 11 is a view showing a structure of an EUDCH 
transmitting a buffer status information of a UE ac- 
cording to a preferred embodiment of the present 
invention; 

FIG 12 is a view showing a structure of a logical 
layer of a Node B according to a preferred embod- 
iment of the present invention; 
FIG. 13 is a flowchart showing an operation per- 
formed in a structure of a logical layer of a Node B 
according to a preferred embodiment of the present 
invention; 

FIG 14 is a block diagram illustrating a transmis- 
sion/reception operation performed by a UE ac- 
cording to a preferred embodiment of the present 
invention; and 

FIG 15 is a block diagram illustrating a transmis- 
sion/reception operation performed by a Node B ac- 
cording to a preferred embodiment of the present 
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invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0026] Hereinafter, a preferred embodiment accord- 
ing to the present invention will be described with refer- 
ence to the accompanying drawings. In the following de- 
scription of the present invention, a detailed description 
of known functions and configurations incorporated 
herein will be omitted when it may make the subject mat- 
ter of the present invention unclear. 
[0027] A Universal Mobile Telecommunication Serv- 
ice (hereinafter, referred to as a UMTS), one of the 3 rd 
Generation Partnership Project (3GPP) mobile commu- 
nication services, is based on a communication stand- 
ard of a Global System for Mobile Communication (here- 
inafter, referred to as a GSM) and a General Packet Ra- 
dio Service (GPRS) employs a wideband CDMA tech- 
nology, in contrast to the GSM employing a Time Divi- 
sion Multiple Access (TDMA). A UMTS Terrestrial Radio 
Access Network (hereinafter, referred to as a UTRAN) 
includes Node Bs containing a plurality of cells and a 
Radio Network Controller (hereinafter, referred to as a 
RNC) managing radio resources of the Node Bs. 
[0028] An interface between a UE and a RNC is called 
an Uu interface and is classified as a control plane for 
exchanging control and signaling signals and a user 
plane for transmitting data traffic. The control plane in- 
cludes a radio resource control (RRC) layer, a radio link 
control (RLC) layer, a media access control (MAC) layer, 
and a physical (hereinafter, referred to as a PHY) layer. 
Further, the user plane includes a packet data control 
protocol (PDCP) layer, an RLC layer, a MAC layer, and 
a PHY layer. Herein, the PHY layer is located in each 
cell and the layers between a MAC layer and a RRC 
layer are located in a RNC. 

[0029] Particularly, a portion related to a user plane in 
a MAC layer is called a MAC-d and a portion related to 
a control plane is called a MAC-c. User data to be trans- 
mitted through a dedicated transport channel is gener- 
ated into a transmission block having a desired size 
through a MAC-d layer. When the user data is transmit- 
ted through an EUDCH, the transmission block passes 
through a MAC-eu portion in the MAC layer. A MAC-eu 
layer performs a process a Node B control scheduling, 
HARQ, etc., for an EUDCH before transmitting data sent 
from a MAC-d layer to a PHY layer. 
[0030] FIG 5 is a view showing a structure of a MAC- 
eu layer of a UE transmitting an EUDCH according to a 
preferred embodiment of the present invention. 
[0031] The MAC-eu layer 500 of the UE includes a 
priority queue distributor 502 and a priority queues 
(PQs) 504, and receives data to be transmitted to a 
Node B from a MAC-d layer 518. The received data is 
sent to the priority queue distributor 502 of the MAC-eu 
layer 500. The priority queue distributor 502 determines 
a priority for the received data and buffers the data in a 



priority queue, which corresponds to the determined pri- 
ority, from among the priority queues 504. 
[0032] The priority queues 504 are used in storing da- 
ta according to a priority of a service to be provided and 
have inherent queue identifiers (hereinafter, referred to 
as QIDs) respectively. That is, each of the priority 
queues 504 is related to at least one service and stores 
data having different priorities. FIG 5 shows two priority 
queues 504, but the number of the priority queues 504 
is randomly determined by a MAC control signal 516 ac- 
cording to the type and number of services being pro- 
vided. That is, when a priority for data to be transmitted 
to the Node B is classified as multiple steps, the number 
of the priority queues 504 increases. The priority is de- 
termined according to a transmission time point (i.e., re- 
quired delay) at which data is to be transmitted to the 
Node B. That is, data which must be transmitted to the 
Node B within a rapid time period has a high priority, and 
data which does not have the necessity of being trans- 
mitted to the Node B within a rapid time period has a low 
priority. 

[0033] The priority queue distributor 502 determines 
a priority for the received data and sends the data to one 
of the priority queues 504 according to the determined 
priority. In this way, data having the same priority is sent 
to the same priority queue. The priority queues 504 store 
the received data before a resource is assigned by the 
scheduling of the Node B. 

[0034] In order to request a scheduling assignment 
from the Node B, the MAC-eu layer 500 transmits 
scheduling information, which contain a buffer status 
representing the amount of the data stored in the priority 
queues 504 and a channel status representing the 
transmission quality of an uplink, through an EUDCH re- 
lated uplink 510. When the Node B transmits scheduling 
assignment information to the UE through an EUDCH 
related downlink 514, a Transport format combination 
(hereinafter, referred to as a TFC) selection part 508 de- 
termines a TFC by means of the scheduling assignment 
information, reads the data from the priority queues 504 
by means of the determined TFC, and transmits the read 
data through an EUDCH 512. Herein, the UE first trans- 
mits data having a high priority stored in the priority 
queues 504. Therefore, a transmission time can be dif- 
ferently designated according to the priority. Meanwhile, 
an HARQ entity 506 interprets an ACK/NACK received 
through the related downlink 514 with respect to the 
transmitted data, discards data stored in a correspond- 
ing priority queue when an ACK is received, and retrans- 
mits data stored in a corresponding priority queue when 
an NACK is received. 

[0035] FIG. 6 is a view illustrating an operation by 
which two UEs request a scheduling assignment to a 
Node B according to one embodiment of the present in- 
vention. 

[0036] In FIG. 6, the UE 610 includes two priority 
queues 612 and 614 and the UE 620 includes one pri- 
ority queue 622. The priority queue 612 of the UE 610 
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has a priority higher than that of the priority queue 614, 
and the priority queue 622 of the UE 620 has the same 
priority as that of the priority queue 612 of the UE 610. 
The priority queue 612 of the UE 610 stores 100 bits of 
data, the priority queue 614 of the UE 610 stores 300 5 
bits of data, and the priority queue 622 of the UE 620 
stores 300 bits of data. The Node B 600 has a radio re- 
source capable of receiving only 450 bits of data. 
[0037] Referring to FIG 6, the UEs 61 0 and 620 trans- 
mit buffer status information 630 and 632 representing 10 
the amount of data to be transmitted to the Node B 600. 
That is, the UE 610 transmits the buffer status informa- 
tion 630 corresponding to 400 bits to the Node B 600, 
and the UE 620 transmits the buffer status information 
632 corresponding to 300 bits to the Node B 600. Here- 15 
in, when uplink channel conditions of the UEs 610 and 
620 are identical to each other, the Node B 600 transmits 
scheduling assignment information 640, which enables 
only 200 bits to be transmitted, to the UE 610, and 
scheduling assignment information 642, which enables 20 
only 150 bits to be transmitted, to the UE 620. 
[0038] The UE 610 determines a TFC by means of 
the scheduling assignment information 640, transmits 
data through an EUDCH by means of the determined 
TFC. That is, according to a priority, 1 00 bits of data on 25 
standby in the priority queue 612 are first transmitted, 
and then 1 00 bits of data on standby in the priority queue 
614 are transmitted. The UE 620 also determines a TFC 
by means of the scheduling assignment information 
642, transmits data through an EUDCH by means of the 30 
determined TFC. That is, 150 bits of data on standby in 
the priority queue 622 are transmitted. 
[0039] Herein, although the priority queue 612 of the 
UE 620 has a priority higher than that of the priority 
queue 614 of the UE 610, all data in the standby state 35 
are not transmitted. That is, when there exists one UE 
requesting the scheduling assignment information to the 
Node B 600, data in the standby state are transmitted 
according to priority. However, when there exists two or 
more UEs requesting the scheduling assignment infor- 40 
mation to the Node B 600, there occurs a problem in 
that data having a higher priority are transmitted later 
than data having a low priority. 

[0040] FIG 7 is a view illustrating a preferred embod- 
iment of the present invention for solving the problem in 45 
FIG. 6. In FIG. 7, UEs 71 0 and 720 transmit not only the 
amount of data but also information on a priority to a 
Node B 700 at the same time. 

[0041] Referring to FIG. 7, the UE 710 includes two 
priority queues 712 and 714 and the UE 720 includes 50 
one priority queue 722. The priority queue 712 of the UE 
710 has a priority higher than that of the priority queue 
714, and the priority queue 722 of the UE 720 has the 
same priority as that of the priority queue 712 of the UE 
710. The priority queue 712 of the UE 710 stores 100 55 
bits of data, the priority queue 714 of the UE 710 stores 
300 bits of data, and the priority queue 722 of the UE 
720 stores 300 bits of data. 



[0042] The UEs 71 0 and 720 transmit buffer status in- 
formation 730 and 732 containing the amount of data to 
be transmitted and information on a priority to the Node 
B 700. That is, the UE 710 transmits the buffer status 
information 730 containing the amount of data corre- 
sponding to 400 bits and a QID representing a priority 
to the Node B 700. That is, the buffer status information 
730 signifies that the amount of data corresponding to 
a Priority 1 is 100 bits and the amount of data corre- 
sponding to a Priority 2 is 300 bits. Further, the UE 720 
transmit the buffer status information 732 containing the 
amount of data corresponding to 300 bits and a QID rep- 
resenting a priority to the Node B 700. Herein, when up- 
link channel conditions of the UEs 71 0 and 720 are iden- 
tical to each other, the Node B 700 transmits scheduling 
assignment information 740 and 742 to the UEs 71 0 and 
720 in consideration of the priority. That is, the Node B 
700 transmits scheduling assignment information 740, 
which enables only 100 bits to be transmitted, to the UE 
710, and scheduling assignment information 742, which 
enables only 250 bits to be transmitted, to the UE 720. 
[0043] The UE 710 determines a TFC by means of 
the scheduling assignment information 740, transmits 
data through an EUDCH by means of the determined 
TFC. That is, 1 00 bits of data on standby in the priority 
queue 712 are transmitted according to priority. The UE 
720 also determines a TFC by means of the scheduling 
assignment information 742, transmits data through an 
EUDCH by means of the determined TFC. That is, 250 
bits of data on standby in the priority queue 722 are 
transmitted. In this way, the UEs 710 and 720 can first 
transmit data having a high priority. 
[0044] FIG. 8 is a view showing a structure of a MAC- 
eu scheduling controller of a UE according to a preferred 
embodiment of the present invention. 
[0045] Referring to FIG. 8, the scheduling controller 
800 includes a configuration controller 804, a priority 
queue (PQ) controller 802, and a TFC selector 806. The 
priority queue controller 802 receives buffer payload in- 
formation 810 and 812 from priority queues, and the 
buffer payload information 810 and 812 represent the 
amount of data on standby in each priority queue. In 
FIG. 8, it is assumed that N number of priority queues 
exist. The buffer payload information 810 represents 
buffer payload information sent from a priority queue 1 
and the buffer payload information 812 represents buffer 
payload information sent from a priority queue n. Fur- 
ther, the priority queue controller 802 receives queue in- 
formation 814 from the configuration controller 804. 
Herein, the queue information 814 is configuration infor- 
mation of priority queues, and it is related to the sizes 
and the number of memories of priority queues. 
[0046] The priority queue controller 802 transmits a 
buffer status information 826 containing a QID regarding 
a priority of a corresponding buffer payload information 
810 and 812 to the Node B through an EUDCH tx part 
828. 

[0047] The TFC selector 806 receives scheduling as- 



6 



11 



EP1 511 245 A2 



12 



signment information 820 through a shared control 
channel for EUDCH (E-SCCH), a buffer status informa- 
tion 816 about priority queues from the priority queue 
controller 802, and scheduling configuration information 
from the configuration controller 804. The scheduling 5 
configuration information contains priorities of priority 
queues, transport format combination set, etc. The TFC 
selector 806 determines a TFC by means of the buffer 
status information 816 and the scheduling assignment 
information 820. The TFC is determined so that data 10 
stored in a priority queue having a high priority is first 
transmitted. 

[0048] The TFC selector 806 transmits the deter- 
mined TFC to a dedicated physical data channel for 
EUDCH (hereinafter, referred to as a E-DPDCH) tx part 15 
824. The E-DPDCH tx part 824 transmits EUDCH pack- 
et data by means of the received TFC. Herein, the de- 
termined TFC is transmitted to a dedicated physical con- 
trol channel for EUDCH (hereinafter, referred to as a 
E-DPCCH) tx part 822. The E-DPCCH tx part 822 trans- 20 
mits control information containing the TFC together 
with the EUDCH packet data at the same time point. Al- 
so, the TFC is transmitted to the priority queue controller 
802 over a scheduling information 818. The priority 
queue controller 802 understands by means of the TFC 25 
the priority queue in which transmitted data has been in 
a standby state by means of the TFC, and renews the 
buffer status of the priority queues. 
[0049] FIG. 9 is a flowchart illustrating an operation of 
a MAC-eu scheduling controller according to a preferred 30 
embodiment of the present invention. 
[0050] Referring to FIG. 9, in step 900, the scheduling 
controller determines whether or not new data has ar- 
rived at priority queues by buffer payload information 
sent from priority queues. Further, the scheduling con- 35 
trailer determines a priority queue from which the buffer 
payload information has been transmitted, thereby un- 
derstanding the amount and priority of data transmitted 
to the priority queues. When the new data has arrived 
at the priority queues, step 902 is performed. In contrast, 40 
when the new data has not arrived at the priority queues, 
the process returns to step 900. 
[0051] In step 902, the scheduling controller transmits 
buffer status information containing the buffer payload 
information and buffer status information containing a 45 
QID representing a priority relating to the buffer payload 
information to a Node B. 

[0052] In step 904, the scheduling controller deter- 
mines whether or not scheduling assignment informa- 
tion is received from the Node B. The scheduling as- so 
signment information contains information on a maxi- 
mum data rate capable of being used by a UE and a 
permission timing. From the result of the determination, 
when the scheduling assignment information has been 
received from the Node B, step 906 is performed. In con- 55 
trast, when the scheduling assignment information has 
not been received from the Node B, the process returns 
to step 904. 



[0053] In step 906, the scheduling controller deter- 
mines a TFC within a data rate assigned by the sched- 
uling assignment information. In determining the TFC, 
the scheduling controller enables data having a high pri- 
ority to be first transmitted in consideration of the priority 
of the data transmitted to the priority queues. In step 
908, the scheduling controller controls the data trans- 
mitted to the priority queues to be transmitted by means 
of the determined TFC. The MAC-eu layer generates a 
MAC-eu protocol data unit (PDU) containing data read 
from a corresponding priority queue by the control com- 
mand of the scheduling controller, and transmits the 
generated MAC-eu PDU through the E-DPDCH. Fur- 
ther, the scheduling controller transmits the determined 
TFC through the E-DPCCH, and renews information on 
the changed buffer status. The renewed buffer status is 
transmitted through an EUDCH. 
[0054] FIG. 10 is a view illustrating a MAC-eu signal- 
ing between a UE and a Node B according to a preferred 
embodiment of the present invention. As shown in FIG. 
1 0, the MAC-eu layer 1 000 of the UE transmits a buffer 
status message to the MAC-eu layer 1002 of the Node 
B. The buffer status information contains a QID and a 
buffer payload of a priority queue as described above. 
[0055] FIG. 11 is a view showing a construction of a 
MAC-eu PDU containing buffer status information ac- 
cording to a preferred embodiment of the present inven- 
tion. As shown in FIG. 11, the MAC-eu PDU includes a 
MAC-eu header 1100 contained in a header part and a 
plurality of MAC-eu service data units 1 1 02 (SDUs) con- 
tained in a payload part. Information contained in the 
MAC-eu header 1 1 00 is as follows: 

A version flag (VF) representing the version of a 
MAC-eu PDU format. 

A QID identifying of a priority queue from which a 
MAC-eu SDU is outputted, constructed of 3 bits. 
A transmission sequence number (TSN) for realign- 
ing a MAC-eu SDU according to a priority, con- 
structed of 5 to 6 bits. 

An SID_k representing the size of MAC-d SDUs be- 
longing to an x th MAC-eu SDU set from among the 
sets of the MAC-d SDUs constituting a MAC-eu 
PDU, constructed of 2 to 3 bits. 
An N_k representing the number of MAC-d PDUs 
belonging to a MAC-eu SDU set, constructed of 7 
bits. 

A flag (F). When flag (F) is set to 1 , the next field is 
a MAC-eu PDU. When F (flag) is set to 0, the next 
field is an SID. 

A QID map representing an identifier of a priority 
queue in which data exists, and a bit number is as- 
signed for as many as the number of priority 
queues. A numeral 1 represents existence of data 
and a numeral 0 represents absence of data. 
A buffer payload represents the size of data stored 
in priority queues in which the value of the QID map 
is 1, and a bit number according to the length of the 
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QID map is assigned. 

[0056] FIG. 1 2 is a view showing a structure of a MAC- 
eu scheduler of a Node B according to a preferred em- 
bodiment of the present invention. 5 
[0057] Referring to FIG 12, the scheduler 1200 in- 
cludes a UE status analyzer 1202 and a resource con- 
troller 1 204. The UE status analyzer 1 202 receives buff- 
er status messages and channel status messages 
1210, 1212, and 1214 of UEs UE#1 to UE#N located in 10 
a cell area managed by the Node B. The UE status an- 
alyzer 1202 receives buffer status information according 
to a priority queue contained in a MAC-eu header of a 
MAC-eu PDU transmitted from each UE and estimates 
the amount of data stored in a priority queue of each 15 
UE. Further, the UE status analyzer 1202 transmits an 
estimated value for the amount of data in each UE to 
the resource controller 1204. 

[0058] The resource controller 1204 calculates an 
ROT to be assigned to a specific UE in consideration of 20 
the estimated value for the amount of data in each UE, 
the channel status, and a target ROT provided from an 
RNC through a Node B application protocol (NBAP), 
and determines a maximum allowed data rate to be as- 
signed to the UE in consideration of the priorities of the 25 
priority queues of the UE. Further, when the TFC is de- 
termined, the size of data which can be transmitted from 
the UE and an offset of transmission power are deter- 
mined according to the TFC. The maximum allowed da- 
ta rate to be assigned to the U E is contained in maximum 30 
allowed TFC information 1 220 and 1 222 and then trans- 
mitted to the UE by E-SCCH tx parts 1224 and 1226. 
[0059] FIG. 1 3 is a flowchart showing an operation of 
a MAC-eu scheduler of a Node B according to a pre- 
ferred embodiment of the present invention. 35 
[0060] Referring to FIG 13, in step 1300, the sched- 
uler determines whether or not a MAC-eu PDU contain- 
ing scheduling information has been received from a 
UE. The scheduling information contains buffer payload 
information of each UE and information on a priority of 40 
each buffer. From the result of the determination, when 
the scheduling information has been received, step 
1302 is performed. In contrast, when the scheduling in- 
formation has not been received, the process returns to 
step 1300. 45 
[0061] In step 1302, the scheduler determines a max- 
imum allowed data rate to be assigned to the UE on the 
basis of the buffer status information and the channel 
status information received from the UE. The maximum 
allowed data rate is determined in consideration of the so 
target ROT provided from the RNC and a priority of data 
to be transmitted by the UE. Further, the maximum al- 
lowed data rate is transmitted to the UE through a con- 
trol channel relating to an EUDCH in step 1304. 
[0062] FIG. 14 is a block diagram illustrating an appa- 55 
ratus for performing a transmission/reception operation 
by a UE according to a preferred embodiment of the 
present invention. First, an operation of a reception side 
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receiving scheduling assignment information will be de- 
scribed. 

[0063] Referring to FIG. 14, a signal received in an 
antenna passes through a radio frequency (RF) unit 
1442, is converted into a baseband signal, and then is 
inputted to a descrambler 1400. The descrambler 1400 
descrambles the baseband signal by a scrambling code 
S d! n . The descrambled signal is sent to a despreader 
1402. In order to perform dechannelization for the de- 
scrambled signal, the despreader 1402 multiplies the 
descrambled signal by a channelization code C es , and 
sends the dechannelized signal to a demodulation unit 
1404. The dechannelized signal is demodulated by the 
demodulation unit 1404 and decoded by a decoding unit 
1406. Then, an E-SCCH detection unit 1408 detects the 
scheduling assignment information from the decoded 
signal, and the scheduling assignment information con- 
tains maximum allowed TFC information 1410 assigned 
to the UE. 

[0064] The maximum allowed TFC information 1410 
is transmitted to a MAC-eu scheduling controller 1412 
and the MAC-eu scheduling controller 1412 determines 
a TFC by means of the maximum allowed TFC informa- 
tion 1410. The TFC is determined considering informa- 
tion on a priority of data on standby in priority queues 
1422 and 1424. For this reason, the priority queues 
1422 and 1424 store data relating to one or more serv- 
ices having different priorities, and transmit a QID and 
buffer payload information to the MAC-eu scheduling 
controller 1412 periodically or whenever new data is 
stored. The MAC-eu scheduling controller 1412 trans- 
mits information on the determined TFC to an E-DPCCH 
generator 1414. The E-DPCCH generator 1414 gener- 
ates a control signal containing other control information 
and the TFC. The generated control signal is coded by 
a coding unit 1416 and the coded signal is modulated 
by a modulation unit 1418. Then, the modulated signal 
is subjected to channelization by a spreader 1420 with 
a channelization code Cec and then is transmitted to a 
multiplexer 1438. 

[0065] A MAC-eu PDU generator 1428 performs two 
functions. First, the MAC-eu PDU generator 1428 in- 
cludes the QID and the buffer status information sent 
from the MAC-eu scheduling controller 1412 into a 
MAC-eu header. Secondly, the MAC-eu PDU generator 
1428 appends the MAC-eu header to the data on stand- 
by in the priority queues 1422 and 1424 by means of the 
TFC sent from the MAC-eu scheduling controller 1412, 
and generates a MAC-eu PDU. The MAC-eu PDU is 
coded by a coding unit 1430 and rate-matched by a rate 
matching unit 1432. The rate-matched signal is modu- 
lated by a modulation unit 1434 and the modulated sig- 
nal is subjected to channelization by a spreader 1436 
with a channelization code C e . The channel coded data 
is transmitted to multiplexer 1438. The multiplexer 1438 
multiplexes signals provided from the spreaders 1420 
and 1436 and signals from other channels. The multi- 
plexed signal is scrambled by a scrambler 1440 with a 
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scrambling code S dpch n and is converted into an RF sig- 
nal by an RF unit 1444. Then, the RF signal is transmit- 
ted to the Node B through an antenna. 
[0066] FIG. 1 5 is a block diagram illustrating an appa- 
ratus for performing a transmission/reception operation 5 
by a Node B according to a preferred embodiment of the 
present invention. First, an operation of a reception side 
receiving scheduling information will be described. The 
reception part of the Node B has N number of reception 
paths 1540 and 1542 corresponding to each of N 10 
number of UEs performing an uplink packet data serv- 
ice. Herein, an operation of the reception path 1540 cor- 
responding to a UE#1 will be described, but it is appar- 
ent to those who skilled in the art that the other reception 
paths also perform the same operations. 15 
[0067] Referring to FIG. 15, a signal received in an 
antenna passes through an RF unit 1538, is converted 
into a baseband signal, and then is inputted to a de- 
scrambler 1518. The descrambler 1518 descrambles 
the baseband signal by a scrambling code S dpchn . The 20 
descrambled signal is sent to despreaders 1520 and 
1522 and then is dechannelized into an E-DPCCH sig- 
nal and an E-DPDCH signal. The E-DPCCH signal for 
which channelization has been performed by the de- 
spreader 1 522 with a channelization code C ec is demod- 25 
ulated by a demodulation unit 1 524, and then is decoded 
by a decoding unit 1526. A control information detector 
1527 detects control information necessary in receiving 
EUDCH data from data decoded by the decoding unit 
1526, and the control information contains modulation 30 
information, etc., of the EUDCH data. 
[0068] The E-DPDCH signal for which channelization 
has been performed by the despreader 1520 with a 
channelization code C e is demodulated by a demodula- 
tion unit 1528 with the modulation information detected 35 
by the control information detection unit 1527. The de- 
modulated signal is subjected to a rate-dematching by 
a rate-dematching unit 1530 and then is decoded by a 
decoding unit 1532. 

[0069] A MAC-eu header detection unit 1534 sepa- 40 
rates buffer status information in a header and data in 
a payload from a MAC-eu PDU sent from the decoding 
unit 1532. Herein, when a QID map in a MAC-eu header 
has values other than 0, the MAC-eu header detection 
unit 1534 detects buffer status information 1516 con- 45 
tained in the MAC-eu header to transmit the detected 
buffer status information 1516 to a MAC-eu scheduler 
1514. Herein, the buffer status information 1516 in- 
cludes at least one QID and buffer payload information. 
Further, the MAC-eu header detection unit 1534 sepa- 50 
rates MAC-eu SDUs, except for the MAC-eu header, 
from the MAC-eu PDU and transmits the MAC-eu SDUs 
to reordering buffers of an upper layer. The reordering 
buffers are located in an RNC, correspond to priority 
queues of a UE-side, and align received MAC-eu SDUs 55 
according to TSNs of the MAC-eu SDUs. 
[0070] The MAC-eu scheduler 1514 generates a 
maximum allowed TFC information 1512 for each UE 



by means of the buffer status information 1 516 and other 
scheduling information, and transmits the generated 
maximum allowed TFC information 1 512 to an E-SCCH 
generator 1510. The maximum allowed TFC is deter- 
mined considering a priority of data contained the buffer 
status informaiton to be transmitted. The E-SCCH gen- 
erator 1510 generates scheduling assignment informa- 
tion for the maximum allowed TFC information 1512. 
The scheduling assignment information is coded by a 
coding unit 1 508 and then is modulated by a modulation 
unit 1506. The signal modulated by the modulation unit 
1 506 is subjected to channelization by a spreader 1 504 
with a channelization code C es , and then is transmitted 
to a multiplexer 1502. The multiplexer 1502 multiplexes 
the received signal togetherwith other downlinkchannel 
signals. The multiplexed signal is scrambled by a scram- 
bler 1 500 with a scrambling code S d | n and is converted 
into an RF signal by an RF unit 1 536. Then, the RF sig- 
nal is transmitted to a UE through an antenna. 
[0071] As described above, in the present invention, 
when a UE transmits data having required different pri- 
orities through an enhanced uplink channel at the same 
time, a Node B control scheduling reflects the priorities 
of the data. For this, the UE transmits buffer status in- 
formation of a priority queue corresponding to quality of 
service, and a Node B can perform scheduling by means 
of the received buffer status information of the priority 
queue. Accordingly, the present invention provides a dif- 
ferentiated service according to required priorities, 
thereby satisfying the requirements of users. 
[0072] While the invention has been shown and de- 
scribed with reference to certain preferred embodiments 
thereof, it will be understood by those skilled in the art 
that various changes in form and details may be made 
therein without departing from the spirit and scope of the 
invention as defined by the appended claims. 



Claims 

1. A method for reporting a status of a buffer storing 
packet data to be transmitted by a user equipment 
(UE) for a scheduling assignment of an uplink pack- 
et data service in a mobile communication system 
supporting the uplink packet data service, the meth- 
od comprising the steps of: 

a) storing packet data having a priority corre- 
sponding to a plurality of priority queues relat- 
ing to at least one service; and 

b) transmitting buffer status information con- 
taining queue identifiers of the priority queues 
and buffer payload information representing an 
amount of the packet data stored in the priority 
queues. 

2. The method as claimed in claim 1 , wherein, in step 
b), the buffer status information is inserted into a 
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header part of a protocol data unit (PDU) for the up- 
link packet data service and the packet data is in- 
serted into a payload part of the protocol data unit, 
and then the protocol data unit is transmitted. 

3. The method as claimed in claim 2, wherein the buff- 
er status information includes: 

a queue identifier map representing at least one 
priority queue, in which the stored data exists, 
from among the priority queues; 
an identifier of at least one priority queue rep- 
resented by the queue identifier map; and 
a size of the data stored in at least one priority 
queue represented by the queue identifier map. 

4. The method as claimed in claim 2, wherein the 
header part is a media access control (MAC) sign- 
aling header for an enhanced uplink dedicated 
channel (EUDCH). 

5. The method as claimed in claim 1 , further compris- 
ing a step of receiving scheduling assignment infor- 
mation corresponding to the buffer status from a 
Node B providing the service to the user equipment, 
first reading packet data having a high priority from 
the priority queues according to the scheduling as- 
signment information, and transmitting the read 
packet data. 

6. A method which enables a user equipment to report 
scheduling information for a scheduling assignment 
of an uplink packet data service in a mobile com- 
munication system supporting the uplink packet da- 
ta service, the method comprising the steps of: 

generating a protocol data unit including a 
header part and a payload part for the uplink 
packet data service; and 
inserting the scheduling information into the 
header part, inserting packet data for the uplink 
packet data service into the payload part, and 
transmitting the protocol data unit. 

7. The method as claimed in claim 6, wherein the 
scheduling information contains queue identifiers 
representing a plurality of priority queues having in- 
herent priorities and relating to at least one service, 
and buffer payload information representing an 
amount of packet data stored in the priority queues. 

8. The method as claimed in claim 7, wherein the buff- 
er payload information includes: 

a queue identifier map representing at least one 
priority queue, in which the stored data exists, 
from among the priority queues; 
an identifier of at least one priority queue rep- 



resented by the queue identifier map; and 
a size of the data stored in at least one priority 
queue represented by the queue identifier map. 

5 9. The method as claimed in claim 6, wherein the 
header part is a media access control signaling 
header for an enhanced uplink dedicated channel. 

10. The method as claimed in claim 7, further compris- 
ed ing a step of receiving scheduling assignment infor- 
mation corresponding to the scheduling information 
from a Node B providing the service to the user 
equipment, and first transmitting packet data having 
a high priority according to the scheduling assign- 

15 ment information. 

1 1 . An apparatus for reporting a status of a buffer stor- 
ing packet data to be transmitted by a user equip- 
ment for a scheduling assignment of an uplink pack- 

20 et data service in a mobile communication system 
supporting the uplink packet data service, the ap- 
paratus comprising: 

a plurality of priority queues having same prior- 
25 ities, for storing packet data relating to at least 

one service; 

a scheduling controller for generating buffer 
status information containing queue identifiers 
of the priority queues and buffer payload infor- 
30 mation representing an amount of the packet 

data stored in the priority queues; and 
transmission unit for transmitting the buffer sta- 
tus information. 

35 12. The apparatus as claimed in claim 11, wherein the 
transmission unit comprises a protocol data unit 
generator for generating a protocol data unit con- 
taining a header part and a payload part for the up- 
link packet data service, inserting the buffer status 
40 information into the header part, and inserting pack- 
et data read from the priority queues into the pay- 
load part. 

13. The apparatus as claimed in claim 12, wherein the 
45 buffer status information includes: 

a queue identifier map representing at least one 
priority queue, in which the stored data exists, 
from among the priority queues; 
50 an identifier of at least one priority queue rep- 

resented by the queue identifier map; and 
a size of the data stored in at least one priority 
queue represented by the queue identifier map. 

55 14. The apparatus as claimed in claim 12, wherein the 
header part is a media access control signaling 
header for an enhanced uplink dedicated channel. 
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15. The apparatus as claimed in claim 11, wherein the 
scheduling controller receives scheduling assign- 
ment information corresponding to the buffer status 
from a Node B providing the service to the user 
equipment, and controls the priority queues to first 5 
output packet data having a high priority according 

to the scheduling assignment information. 

16. An apparatus which enables a user equipment to 
report scheduling information for a scheduling as- 10 
signment of an uplink packet data service in a mo- 
bile communication system supporting the uplink 
packet data service, the apparatus comprising: 

a plurality of priority queues having same prior- 15 
ities, for storing packet data relating to at least 
one service; and 

a protocol data unit generator for generating a 
protocol data unit containing a header part and 
a payload part for the uplink packet data serv- 20 
ice, receiving packet data outputted from the 
priority queues, inserting the scheduling infor- 
mation into the header part, inserting packet 
data into the payload part, and transmitting the 
protocol data unit. 25 



data service from a user equipment in a mobile 
communication system, the Node B comprising: 

a reception unit for a protocol data unit contain- 
ing a header part and a payload part for the up- 
link packet data service; 
a headerdetection unitfor detecting scheduling 
information for the uplink packet data service 
from the header part of the protocol data unit 
and detecting packet data from the payload part 
of the protocol data unit; 
a scheduler for generating scheduling assign- 
ment information for the uplink packet data 
service according to the scheduling informa- 
tion; and 

a transmission unit for transmitting the sched- 
uling assignment information to the user equip- 
ment. 

22. The Node B apparatus as claimed in claim 21, 
wherein the scheduling information contains queue 
identifiers representing the priority queues having 
inherent priorities and relating to at least one serv- 
ice, and buffer payload information representing an 
amount of packet data stored in the priority queues. 



17. The apparatus as claimed in claim 16, wherein the 
scheduling information contains queue identifiers 
representing the priority queues having inherent pri- 
orities and relating to at least one service, and buffer 
payload information representing an amount of 
packet data stored in the priority queues. 

18. The apparatus as claimed in claim 17, wherein the 
scheduling information includes: 

a queue identifier map representing at least one 
priority queue, in which the stored data exists, 
from among the priority queues; 
an identifier of at least one priority queue rep- 
resented by the queue identifier map; and 
a size of the data stored in at least one priority 
queue represented by the queue identifier map. 



23. The Node B apparatus as claimed in claim 22, 
wherein the payload information includes: 

30 a queue identifier map representing at least one 

priority queue, in which the stored data exists, 
from among the priority queues; 
an identifier of at least one priority queue rep- 
resented by the queue identifier map; and 
35 a size of the data stored in at least one priority 

queue represented by the queue identifier map. 

24. The Node B apparatus as claimed in claim 21, 
wherein the header part is a media access control 

40 signaling header for an enhanced uplink dedicated 
channel. 



30 



35 



19. The apparatus as claimed in claim 16, wherein the 45 
header part is a media access control signaling 
header for an enhanced uplink dedicated channel. 

20. The apparatus as claimed in claim 1 7, further com- 
prising a scheduling controller for receiving sched- 50 
uling assignment information corresponding to the 
scheduling information from a Node B providing the 
service to the user equipment, and controlling the 
priority queues to first output packet data having a 
high priority according to the scheduling assign- 55 
ment information. 



21 . A Node B apparatus for scheduling an uplink packet 
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